Epstein-Barr virus (EBV)-related lymphoproliferative disorders are relatively common in Iraqi children. Burkitt lymphoma (BL) accounted for 40% of lymphoma cases. The mean age of 125 BL cases was 5.9 ± 3.1 years, and the male-to-female ratio was 3.6:1. Clinical presentation was abdominal in 66% and head and neck in 34%. Bone marrow involvement was higher (P < 0.001) in children with head and neck disease. Tumor cells had MYC translocation (96%) and were CD20 + /CD10 + /MYC + /BCL2 − . MUM1/IRF4 staining was expressed by a fraction of tumor cells in 19 of 125 cases (15%) and was more frequent (P < 0.007) in head and neck disease (12/42; 29%). EBV-encoded RNA was positive in 100 of 125 (80%) BL cases.
INTRODUCTION
Burkitt lymphoma (BL) is the commonest childhood cancer in tropical Africa and Papua New Guinea, and hence it is considered endemic there. [1] [2] [3] Elsewhere, BL is considered to be sporadic. 4 Endemic and sporadic BL are indistinguishable by histology or by the obligate translocation involving cMYC oncogene. 5, 6 Endemic BL is epidemiologically linked to Epstein-Barr virus (EBV).
Malignant lymphomas with EBV-infected cells are relatively common in Iraq. We have previously reported that 86% of pediatric classic Hodgkin lymphoma were EBV + and that EBV is present in 5% of diffuse large B cell lymphomas occurring in nonimmunocompromised children. 7, 8 In the present report, we confirm the strict association between EBV infection and malignant lymphomas in Iraq, and we describe a large series (125 cases) of BL diagnosed in children living in a geographic region not involved by malaria. A high proportion of cases (66%) presented with abdominal disease, as expected for sporadic BL.
Abbreviations: BL, Burkitt lymphoma; EBER, EBV-encoded RNA; EBV, Epstein-Barr virus; FISH, Fluorescence in situ hybridization However, 86% of abdominal cases were EBV + (EBV-encoded RNA
[EBER] + ) as expected for endemic BL. It is of interest that MUM1/IRF4 (multiple myeloma oncogene 1/interferon regulatory factor 4) protein was significantly more frequently expressed in cases with head and neck disease as compared with those with abdominal presentation.
MATERIALS AND METHODS

Patients and biopsy material
Paraffin blocks of 125 cases of pediatric BL, first diagnosed at the Italy), using a break-apart probe specific to the MYC locus.
Immunohistochemistry and in situ hybridization
Statistical analysis
Statistical analysis was made using 2 /two-tailed Fisher exact test.
RESULTS
A histological diagnosis of BL was made in 125 of 350 cases (40%) of malignant lymphomas affecting Iraqi children <14 years of age (Table 1) . Ninety-seven patients were males and 28 were females; the male-to-female ratio was 3.6:1. The mean age was 5.9 ± 3. 
DISCUSSION
We have found that MUM1/IRF4 was present in 19 of 125 cases (15%)
of BL with a significant higher incidence (29%) in head and neck cases. Early studies based on few investigated cases reported that MUM1 is poorly expressed in BL cells. 9, 10 More recently, MUM1/IRF4 was found to be expressed in 40% of 222 BL cases from Brazil 11 and in 41% of 88 BL cases from Japan. 12 The latter study reported that MUM1 + BL cases had a younger onset, a higher ratio of females, a difference in the involved sites, a higher incidence of involvement of peripheral blood, a more tendency to involve bone marrow, and a trend toward a lower overall survival.
In our series, we have found that MUM1 expression was more frequent in cases with head and neck presentation. These cases also had a higher incidence of bone marrow involvement, as previously reported for MUM1 + Japanese patients. We could not find any correlation between bone marrow involvement and MUM1 expression. MUM1/IRF4 is a marker of the final step of germinal center B-cell differentiation. Cytologic features of plasmacytoid differentiation were not observed in MUM1 + BL cases from Japan. 12 In our series, we found that tumor cells with cytoplasmic immunoglobulins were more often present in MUM1 + cases. It can be speculated that MUM1/IRF4 identifies a subset of BL showing early plasma cell differentiation; this biological feature might cause relevant modifications in some clinical aspects of the disease.
Other distinguishing features of Iraqi BL were the frequent abdominal presentation (66%) and the high percentage of EBV + cases (86%). Our findings are similar to those previously reported for BL in Turkey, 13 Brazil, 14 Argentina, and India. 15 All these findings indicate that at least two different forms of sporadic BL do exist. One is more common in Western countries and in Japan 16 and is characterized by a low rate (20%-30%) of EBV-infected cases. The other is more common in developing countries and is characterized by a high rate (47%-80%)
of EBV-infected cases. [17] [18] [19] The difference between the two forms is probably due to the lower socioeconomic conditions of developing countries, which might be responsible for EBV infection during early infancy. 
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